The paper presents detailed analysis of the case -a construction of deep excavation of metro station in Warsaw. Basing on this example, the great impact of the accuracy of the geotechnical investigation on the static analysis of diaphragm walls is discussed. Geotechnical studies for the construction of the central section of the second metro line were carried out in stages. Basic geotechnical soil investigation took place in the fi rst stage of investment process, e.g. building permit and tender design stages in 2003-2004, 2007 and 2010. In subsequent years, complementary soil investigations have been performed by the contractor, and the results occurred to differ signifi cantly. In the fi rst part of the paper detailed description of the case is introduced. The geological conditions in the area of the station and the interpretation of the results of the three successive stages of geotechnical investigation are presented. As a result, two locations were selected with a great diversity of the soil profi le depending on the stage of investigation. For each location, detailed, multiple static analysis of diaphragm walls were performed, taking into account changes in the soil profi le. In the paper, one selected location is described in detail. The discussion of calculation results for this location in relation to the changing geotechnical data is presented and fi nal conclusions are provided.
INTRODUCTION
In Warsaw, nowadays, a great scope of underground works are in progress. The central part of the 2 nd metro line has just been completed and the tender for its extension in east and west direction was announced. The case, which will be further discussed, is a 24.70 m deep excavation for the construction of C11 "Świętokrzyska" metro station, one of the deepest stations within the central part of the 2 nd metro line ( Fig. 1 ), executed in a very complex geotechnical conditions (various soft Quaternary soils and high water pressure) (Mitew-Czajewska 2014a).
Cut and cover method was used for the construction of the station; the stability of 30-33 m deep diaphragm walls during excavation was ensured by three levels of underground slabs. In the fi rst stage of investment process, i.e. building permit design stage, the primary soil investigation was performed. Basing on the results of this investigation calculations of supporting system and the design of diaphragm walls were made. In the subsequent investment stages -tender design and technical design stages -complementary soil investigations were performed and the results were taken into account in the fi nal diaphragm walls analysis, design and dimensioning. Signifi cant differences were observed in the results of numerical analysis (displacements and internal forces) made at each investment stage.
In the paper, numerical analysis of the case with variation of soil profi les is presented in details and the discussion of the results in relation to the changing geotechnical data is performed.
DESCRIPTION OF THE CASE

Geometry and construction stages
The approximate length of C11 the "Świętokrzyska" Station is 137 m and its width -23.6 m. Maximum excavation depth was 24.70 m. The typical cross-section of a station is shown in Figure 2 
Geotechnical conditions
In central Poland, in the region of Warsaw there are very complex geological conditions. In general the subsoil is composed of Tertiary deposits topped with a complex of Quaternary formations from the Pleistocene and Holocene periods (Mitew-Czajewska 2014b, Siemińska-Lewandowska and Mitew--Czajewska 2014). The top surface of Tertiary, Pliocene layer is very uneven and irregular in the effect of three glaciations, which occurred after this period. This irregularity may be observed at the geotechnical cross-section drawn along a station (Fig. 3) • FIGURE 3. Geotechnical cross-section along C11 the "Świętokrzyska" Station
The main groundwater level is located at 25.50 m above the "0" level of Vistula river (approximately 10 m below the ground surface).
Basic geotechnical soil parameters of all soil layers specifi ed above are compiled in Table 1 . During the investment process there were several soil investigation campaigns performed. The fi rst geotechnical investigation was performed at early investment stages, before the tender design stage 2003-2004 and 2007 . There was a geotechnical report issued at that stage (Geoteko 2007) . During the construction a complementary investigation was performed and the fi nal geotechnical report was issued (Geoteko 2010). In subsequent years, complementary soil investigations have been performed by the contractor, and the results occurred to differ signifi cantly. Two locations were selected with the greatest diversity of the soil profi le depending on the stage of investigation BH-1 and BH-14. The interpretation of the results of the three successive stages of geotechnical investigation for selected locations is presented at Figure 4 .
NUMERICAL ANALYSIS Basic assumptions
Calculations were made using dependent pressures method -GEO5 Sheeting check software, which was also applied for the design of diaphragm walls at the building permit design stage. The modulus of subsoil reaction (K h ) was calculated according to the theory of Chadeisson (Chadeisson 1961) . Both selected locations were modeled (BH-1 and BH-14), concerning three soil profi les in each case. As the results of analysis did not differ significantly (BH-1 versus BH-14), only one location (BH-1) is presented in detail.
The following basic assumptions were adopted:
fi nal excavation depth -24.7 m; diaphragm wall height -30.5 m; diaphragm wall thickness -1.2 m; 3 slabs supporting the diaphragm wall; thickness of slabs (from top to bottom respectively): 1.2, 0.6, 0.6 m; foundation slab thickness -1.2 m; construction stages as specifi ed in the Description of the case section above.
The geometry of the model and geotechnical conditions considered in the analysis are presented in Figure 5 .
Results of analysis
The results of all calculation series (varying soil profi les), i.e. maximum values of horizontal displacements and bending moments, are compiled in Table 2 and shown in Figures 6 and 7 , respectively.
Calculation series based on soil profi les 1 and 2, evaluated at early investment stages showed huge displacements of the bottom of the diaphragm wall (Fig.  6 ) as well as unrealistic values of bending moments up to 24,000 kNm/m (Fig. 7) .
Which means that the wall is unstable, not fi xed at the bottom, and should be signifi cantly extended (Barański 2014). In these calculation series (profi les 1 and 2) Tertiary, Pliocene clays layer is dominating in the soil profi le. Whereas, The results of analysis of two soil profi les drawn basing on preliminary soil investigation data showed extensive displacement of the bottom of the wall (insuffi cient length of the wall) and unrealistic values of internal forces. Whereas, the analysis of the third profi le (fi nal profi le), created after complementary geotechnical investigation, proved to give realistic results in terms of both lateral wall displacements and internal forces.
That allows the author to emphasize the importance of detailed soil investigation for the design of underground structures, such as deep excavations.
